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Abstract of EP1167165 
A front end structure according to the present 
invention is constituted such that a front end 
panel (400) is configured of a duct structure for 
preventing the air introduced from a grille 
opening (452) from bypassing a condenser (200) 
and a radiator (100), and a fan unit (300) is 
arranged on the most upstream side portion of 
the structure. As a result, without the need to 
provide parts making up a duct structure, fresh 
air low in temperature can be blown, while at the 
same time, the air that has passed through the 
condenser (200) can be prevented from 
bypassing the radiator (100). Thus, the heat 
releasing capacity of the condenser (200) and the 
radiator (100) can be improved while at the same 
time improving the hermetic sealing between the 
condenser (200) and the radiator (100) with 
simple means. 



500 




Data supplied from the esp@ce/iet database - Worldwide 



(19) 



J 



Europiisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 1 167 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 






uaie oi puDiicaiion. 


(51) Intel/: Bd2D 25/08, B60K 11/04 




09 01 9009 Bulletin 9009/01 






(86) International application number: 


Annli^otinn niiml^ar* Q O 
r\ppilCalliJI1 nuiTiLlci. UlSfU^r l.f.^ 


PCT/JP01/00681 


I"/ 


natA nf filinn* ^1 OI 9001 


(87) Internationa! publication number: 






WO 01/56865 (09.08.2001 Gazette 2001/32) 


(84) 


Designated Contracting States: 


• SUGIYAMA, Toshiki 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Kariya-City Alchf-pref. 448-8661 (JP) 




MC NLPTSETR 


• SASANO, Norlhlsa 






Kariya-City Alchi-pref. 448-8661 (JP) 


(30) 


Priority: 31.01.2000 JP 2000027271 


• MAEDA, Noriaki 




30.11.2000 JP 2000365237 


Kariya-City Aichl-pref. 448-8661 (JP) 






• KURATA,Shun 


(71) 


Applicant: Dense Corporation 


Kariya-City Aichi-pref .448-8661 (JP) 




Kariya-city, Aichl-pref.. 448-8661 (JP) 








(74) Representative: 


(72) 


Inventors: 


Klingseisen, Franz, Dipl.-lng. et al 


• 


OZAWA, Ikuo 


Patentanwalte, Dr. F. Zumstein, Dipl.-lng. F. 




Kariya-crty, Aichi-pref. 448-8661 (JP) 


Klingseisen, Postfach 10 15 61 






80089 MOnchen (DE) 



(54) FRONT END STRUCTURE 



(57) A front end structure according to the present 
invention is constituted such that a front end panel (400) 
is configured of a duct structure for preventing the air 
introduced from a grille opening (452) from bypassing a 
condenser (200) and a radiator (100), and a fan unit 
(300) is arranged on the most upstream side portion of 
the structure. As a result, without the need to provide 



parts making up a duct structure, fresh air low in tem- 
perature can be blown, while at the same time, the air 
that has passed through the condenser (200) can be 
prevented from bypassing the radiator (100). Thus, the 
heat releasing capacity of the condenser (200) and the 
radiator (100) can be improved while at the same time 
improving the henmetic sealing between the condenser 
(200) and the radiator (100) with simple means. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a structure at 5 
the front end portion (front end) of an automotive vehicle 
on which heat exchangers such as a radiator and a con- 
denser are mounted. 

BACKGROUND ART io 

[0002] In a method of mounting (fixing) a condenser 
at the front end portion of an automotive vehicle accord- 
ing to the invention described in Japanese Unexamined < 
Patent Publication No. 5-7^1891, ^cond^sgr^^fel!^^^^ 
ing portion is used to tSbn^titute a duc^sfructure portion 
for hemnetically closing the gap between the condenser 
and the radiator so that the flow of the air that has 
passed through the condenser Is ji^^ente J from by- 
passing the radiator. 20 
[0003] However, since parts are required in order to 
make up a duct structure portion, it is difficult to reduce 
the number of parts and assembly steps. Also, in the 
case where the additional parts are assembled with a 
lower accuracy, sufficient hermetic sealing cannot be 
ensured between the condenser and the radiator, with 
the probable result that an increased amount of air will 
bypass the radiator, reducing its heat releasing capacity. 
[0004] Further, in the patent publication cited above, 
a fan unit for sending the cooling air to the condenser 30 
and the radiator is mounted downstream of the radiator 
along the air flow, and therefore air comparatively high 
in atmospheric temperature (about 80 •C to 100 *C) is 
sucked in and blown. Thus, the blown air (cooling air) Is 
low in density and the real air blowing rate is reduced, 3S 
resulting in the likelihood of decreasing the heat releas- 
ing capacity of the radiator and the condenser. 

DISCLOSURE OF THE INVENTION 

40 

[0005] In view of the points described above, the ob- 
ject of the present invention is to prevent the heat re- 
leasing capacity of the radiator from oecreaslng by using 
simple means. 

[0006] In order to achieve the object described above, 45 
according to one aspect of the Invention, there is pro- 
vided a front end structure of an automotive vehicle 
comprising a front end panel (400) having assembled 
thereon vehicle front end parts (123) including at least 
a radiator (1 00) for cooling the engine cooling water and so 
a heat exchanger (condenser) (200) for cooling the re- 
frigerant circulating in a compression-type refrigerator, 
wherein the radiator (1 00) and the heat exchanger (200) 
are arranged in series with the air flow and fixed to the 
front end panel (400) including an m^etiop^ir0l[^2) 55 
for introducing air into an engine compartment and a 
duct structure (410.' 420; 430) for preventing the air in- 
troduced from the inlet opening (452) from bypassing 



the radiator (100) and the heat exchanger (200). The 
front end structure further comprises a fan unit (300) ar- 
ranged upstream of the radiator (100) and the heat ex- 
changer (200) along the air flow for blowing the air to- 
ward the radiator (100) and the heat exchanger (200). 
[0007] As a result, without the need to provide any 
parts constituting a duct structure, fresh air low In tem- 
perature can be blown, while at the same time, the air 
introduced from the inlet opening (452) is prevented 
from bypassing the radiator (1 00) and the heat exchang- 
er (200). Thus, the heat releasing capacity of the radia- 
tor (1 00) and the heat exchanger (200) can be improved 
while at the same time improving the hermetic sealing 
between the radiator (100) and the heat exchanger 
(200) by simple means. 

[0008] According to a second aspect of the invention, 
there Is provided a front end structure of an automotive 
vehicle comprising a front end panel (400) having as- 
sembled thereon vehicle front end parts (1 23) including 
at least a radiator (100) for cooling the engine cooling 
water and a heat exchanger (condenser) (200) for cool- 
ing the refrigerant circulating in a compression -type re- 
frigerator, wherein the radiator (100) and the heat ex- 
changer (200) are arranged In series with the. air flow 
and fixed to the front end panel (400) Including an inlet 
opening (452) for introducing air into an engine compart- 
ment, and the radiator (100) and the heat exchanger 
(200) are Integrated with each other through a duct 
structural member (110) for preventing the air intro- 
duced from the Inlet opening (452) from bypassing the 
radiator (100) and the heat exchanger (200). The front 
end structure further comprises a fan unit (300) ar- 
ranged upstream of the radiator (1 00) and the heat ex- 
changer (200) along the air flow for blowing the air to- 
ward the radiator (100) and the heat exchanger (200). 
[0009] As a result, without the need to provide parts 
constituting a duct structure, fresh air low in temperature 
can be blown, while at the same time the air introduced 
from the inlet opening (452) Is prevented from bypassing 
the radiator (100) and the heat exchanger (200). Thus, 
the heat releasing capacity of the radiator (1 00) and the 
heat exchanger (200) can be improved while at the 
same time Improving the hemnetic sealing between the 
radiator (100) and the heat exchanger (200) by simple 
means. 

[0010] The front end panel (400) may be integrally 
formed of resin while being fixed on the vehicle body 
(600) at the vehicle front end portion to constitute a ve- 
hicle structural member. 

[0011] Incidentally, the reference numeral in paren- 
thesis attached to the name of each means described 
above is an example Indicating a corresponding specific 
means described later with reference to embodiments. 
[0012] The present invention will be more fully under- 
stood from the following description of preferred embod- 
iments of the Invention and the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] 

Rg. 1 is a perspective view of a front end structure 
according to a first ennbodiment of the invention. 
Fig. 2 is a sectional view taken in line A-A in Fig. 1 . 
Fig. 3 is a sectional view con^esponding to the sec- 
tional view taken in line A-A of Fig. 1, showing a 
front end structure according to a second embodi- 
ment of the invention. 

Fig. 4 Is a sectional view corresponding to the sec- 
tional view taken In line A-A of Fig. 1 , showing a 
front end structure according to a third embodiment 
of the invention. 

Fig. 5 is a perspective view of a front end panel of 
the front end structure according to a fourth embod- 
iment of the Invention. 

PREFERRED EMBODIMENTS FOR CARRYING OUT 
THE INVENTION 

(Rrst embodiment) 

[0014] This embodiment represents a case in which 
a radiator for cooling the cooling water for an engine (in- 
ternal combustion engine) to drive the vehicle, a con- 
denser for condensing by cooling the refrigerant circu- 
lating in the refrigeration cycle (air conditioning system) 
of the vehicle and a fan unit for blowing the cooling air 
to the radiator and the condenser make up the vehicle 
front end parts mounted on the vehicle front end portion. 
Fig. 1 is an exploded perspective view of a front end 
structure according to this embodiment. 
[0015] In Fig. 1, numeral 100 designates a radiator, 
numeral 200 a condenser and numeral 300 a fan unit. 
The fan unit 300, the condenser 200 and the radiator 
100 are mounted on the vehble in that order in series 
from the upstream side (the vehicle front end side) along 
the air flow. 

[0016] The. fan unit 300 Includes axial flow fans 310 
and a shroud 320 for holding the axial flow fans 310 
while at the same time hermetically sealing the gap be- 
tween the condenser 200 and the axial flow fans 310 
and thus preventing the air (cooling air) blown from the 
fan unit 300 from bypassing the condenser 200, as 
shown In Fig. 2. 

[0017] The radiator 100 Is a well-known heat ex- 
changer of multi-flow type including a radiator core hav- 
ing a plurality of radiator tubes with the cooling water 
flowing therethrough and radiator tanks arranged at 
each of the longitudinal ends of the radiator tubes and 
communicating with each radiator tube. 
[0018] The condenser 200, like the radiator 1 00, Is al- 
so a well-known heat exchanger of multi-flow type In- 
cluding a condenser core having a plurality of condenser 
tubes with the refrigerant flowing therethrough and con- 
denser tanks arranged at each of the longitudinal ends 



of the condenser tubes and communicating with each 
condenser tube. 

[0019] According to this embodiment, the heat ex- 
changers 100, 200 are mounted on the vehicle in such 
5 a manner that the tubes extend In horizontal direction 
and the tanks extend in vertical direction. 
[0020] In this specification, the parts mounted on the 
vehble front end portion including the radiator 100, the 
condenser 200 and the fan unit 300 are collectively re- 

10 ferred to as the vehicle front end parts 1 23. 

[0021] Numeral 400 designates a front end panel of 
resin (hereinafter referred to as the panel) with the ve- 
htele front end parts 1 23 assembled fixedly thereon. The 
panel 400, as shown in Figs. 1 and 2, includes an upper 

'5 beam 41 0 arranged on the upper side and extending 
horizontally, a lower beam 420 arranged on the lower 
side and extending horizontally, and pillars 430 extend- 
ing vertically for connecting the beams 410, 420. 
[0022] The assembly including a rectangular frame 

20 having the beams 410, 420 and the pillars 430, and 
brackets 440 for fixing the panel 400 on a vehicle body 
600 (Fig. 1) Is called a panel body 450. 
[0023] According to this embodiment, the shroud 320 
is formed integrally with the front end panel 400 and so 

25 structured as to reinforce the rectangular frame having 
the beams 410, 420 and the pillars 430. 
[0024] The portion of the panel body 450 nearer to the 
vehicle front end, as shown in Fig. 1 , Includes a picture 
frame-like guide duct 451 protruded toward the vehicle 

30 front end for introducing the cooling air (vehicle drive- 
caused wind) into the condenser 200 and the radiator 
100. The guide duct 451 Is Integrated by resin with the 
panel body 450. The opening of the guide duct 451 near- 
er to the vehicle front end will hereinafter be referred to 

35 as the grille opening (inlet opening) 452. 

[0025] The rectangular frame including the beams 
41 0, 420 and the pillars 430, as shown in Fig. 2, makes 
up a duct structure whereby the air Introduced from the 
grille opening 452 is prevented from bypassing thecon- 

40 denser 200 and the radiator 1 00. 

[0026] In Fig. 1 , numeral 500 designates a bumper re- 
inforcement (hereinafter referred to as the bumper) of 
metal making up a buffer for the vehicle front end, nu- 
meral 510 a bumper cover of resin, and numeral 520 a 
bonnet lock (a hood lock for opening/closing the bonnet 
hood) for closing the engine compartment (not shown). 
[0027] Now, the features of .the Invention will be de- 
scribed. 

[0028] According to this invention, the duct structure 
so for preventing the air Introduced from the grille opening 
452 from bypassing the condenser 200 and the radiator 
1 00 is constituted of the rectangular frame including the 
beams 410. 420 and the pillars 430, and therefore the 
air that has passed through the condenser 200 can be 
55 prevented from bypassing the radiator 100 without the 
need to provide any parts making up a duct structure. 
[0029] For this reason, the number of the parts of the 
vehtele front end portion and the number of assembly 
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steps can be reduced. Without being affected by the as- 
sembly accuracy of the vehicle front end portion, there- 
fore, the hermetic sealing between the condenser and 
the radiator can be easily ensured for improved heat re- 
leasing capacity on the part of the radiator 
[0030] Also, In view of the fact that the fan unit 300 is 
mounted upstream of the condenser 200 and the radi- 
ator 1 00 along the air flow, fresh air having a low atmos- 
pheric temperature can be sucked in and blown. Thus, 
the density of the blown air (cooling air) can be prevent- 
ed from decreasing, thereby making it possible to pre- 
vent the real blowing rate from decreasing. As a result, 
the heat releasing capacity of the condenser 200 and 
the radiator 100 can be improved. 
[0031] As described above, according to this embod- 
iment, the heat releasing capacity of the condenser 200 
and the radiator 1 00 can be improved while at the same 
time Improving the hermetic sealing between the con- 
denser 200 and the radiator 1 00 by using simple means. 
[0032] When the vehicle Is stationary or running at 
very low speed and there is substantially no vehicle mo- 
tion-induced air pressure, the hot air that has passed 
through the radiator 100, impinges on the engine, turns 
downward to the lower side of the engine compartqient 
(toward the ground surface) and circumvents to the ve- 
hicle front, is liable to pass (recirculates) through the 
condenser 200 and the radiator 100 again. 
[0033] The recirculation of hot air reduces the heat re- 
leasing capacity of the condenser 200 and the radiator 
1 00. thereby leading to engine overheating and reduced 
cooling capacity on the part of the air conditioning sys- 
tem. 

[0034] According to the present embodiment, In con- 
trast. In which the guide duct 451 extends toward the 
vehicle front, the hot air that has circumvented to the 
vehicle front from the lower side of the engine compart- 
ment (the ground surface side) is prevented from recir- 
culating to the duct opening 452 (the condenser 200 and 
the radiator 1 00). In this way, the heat releasing capacity 
of the condenser 200 and the radiator 1 00 is prevented 
from decreasing. Thus, the engine is prevented from 
overheating and the cooling capacity of the air condi- 
tioning system from being reduced.: . 

[0035] Also, the fan unit 300 is mounted upstream of 
the condenser 200 and the radiator 1 00 along the air 
flow, where the fan unit 300 (especially the drive means 
such as an electric motor for driving the axial flow fans 
310) is not directly exposed to the heat radiated from 
the engine and the atmospheric temperature is low. . 
[0036] In this way, thermal damage (burning of the 
electric motor, etc.) to the fan unit 300 can be prevented 
and the structure for protecting against thermal darhage 
to the fan unit 300 can be simplified. Thus, the size and 
the production cost of the fan unit 300 can be reduced, 
thereby making it possible to simplify and reduce the 
production cost of the vehicle front end portion. 
[0037] Also, since the panel 400 and the shroud 320 
are integrated with each other, the number of steps for 



assembling the vehicle front end parts 123 on the vehi- 
cle can be reduced for a lower vehicle production cost. 

(Second embodiment) 

5 

[0038] According to this embodiment, unlike in the 
first embodiment having the panel 400 and the shroud 
^^0Jntegrat|d with each other, the panel 400 and the 
^shroua are fomned as members independent of 

10 each other and the fan unit 300 is fixedly assembled on 
the condenser 200 and the radiator 100 by fastening 
means such as a bolt, as shown in Fig. 3. 
[0039] This facilitates maintenance work (repair and/ 
or exchange) conducted on the fan unit 300 at a dealer 

15 or a service station. 

(Third embodiment) 

[0040] According to the first and second embodi- 
ments, the condenser 200 and the radiator 100 are fix- 
ediy assembled on the panel 400 independenfly. In the 
present embodiment, on the other hand, as snown in 
Fig. 4, the condenser 200 and the radiator 100 are as- 
sembled on the panel 400 after being Integrated with 
each other. 

[0041] According to this embodiment, the condenser 
200 and the radiator 100 are integrated with each other 
by side plates (brackets) 110 each making up a reinforc- 
ing member of the condenser 200 and the radiator 1 00. 
At the same time, the side plates (brackets) 1 1 0 consti- 
tute a duct structure for preventing the air introduced 
from the grille opening 452 from bypassing the condens- 
er 200 and the radiator 100. 

[0042] Each of the side plates 110 is an^anged on an 
end portion of the condenser 200 and the radiator 1 00. 
both substantially rectangular, and extends in parallel to 
the tubes to reinforce the heat exchange core fomned of 
the tubes and the fins. 

[0043] As a result, the hermetic sealing between the 
condenser 200 and the radiator 1 00 can be improved 
by simple means while at the same time improving the 
heat releasing capacity of the condenser 200 and the 
radiator 100. ... . . .. . .. 

[0044] The present embodiment Is not limited to the 
above-mentioned structure in which the condenser 200 
and the radiator 100 are integrated with each other by 
the side plates 1 00 to constitute the duct structure mem- 
ber. Other means can be employed for Integrating the 
condenser 200 and the radiator 100 and constructing 
the duct structure member. 

(Fourth embodiment) 

[0045] In the first to third embodiments, the front end 
panel 400 is so structured that the air, that has passed 
through the radiator 100, Is Introduced into the engine 
compartment in its entirety. Alternatively, as shown in 
Fig. 5, a structure may be employed in which the air that 
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has passed through the radiator 1 00 is discharged partly 
out of the engine compartment. Specifically, a first air 
path 461 for leading the air. that has passed through the 
radiator 1 00 into the engine compartment, and a second 
air path 462 for leading the air, that has passed through 
the radiator 1 00 out of the engine compartment, may be 
fomied integrally on the front end panel 400, which has 
built therein the radiator 1 00, the condenser 200 and the 
fan unit 300 to make up a front end structure. 
[0046] Embodiments of the invention have been ex- 
plained above by referring to the radiator and the con- 
denser as an example, to which the invention is, how- 
ever, not limited. In place of the condenser, a heat ex- 
changer having supercritical refrigeration cycles may be 
employed In which the refrigerant pressure on high pres- 
sure side of the vapdr compression-type refrigeration 
cycles Increases beyond the critical pressure of the re- 
frigerant. 

[0047] Also, the structure in which the panel body 450 
is formed of resin as in the aforementioned embodi- 
ments, to which the Invention Is, again, not limited, may 
be replaced with equal effect by a structure in which the 
panel body 450 is fomried integrally using a metal ma- 
terial such as aluminum or magnesium. 
[0048] Although the present invention has been de- 
scribed above In detail with reference to specific embod- 
iments, various changes and modifications will be obvi- 
ous to those skilled in the art without departing from the 
scope and spirit of the invention. 



Claims 

1 . A front end structure of an automotive vehicle com- 
prising a front end panel (400) having assembled 
thereon vehicle front end parts (123) including at 
least a radiator (1 00) for cooling the engine cooling 
water and a heat exchanger (200) for cooling the 
refrigerant circulating In a vapor compression-type 
refrigerator, 

wherein the radiator (100) and the heat ex- 
changer (200) are an^anged In series with the 
air flow and fixed to the front end panel (400), 
and 

wherein said front end panel (400) Includes an 
inlet opening (452) for introducing air into an 
engine compartment and a duct structure (41 0, 
420, 430) for preventing the air introduced from 
the inlet opening (452) from bypassing the ra- 
diator (1 00) and the heat exchanger (200), and 
the front end structure further comprising a fan 
unit (300) arranged upstream of the radiator 
(100) and the heat exchanger (200) along the 
air flow for blowing the air toward the radiator 
(1 00) and the heat exchanger (200). 
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said front end panel (400) Is integrally fomned by 
resin and fixed to a vehicle body (600) at the vehicle 
front end portion thereby to constitute a vehicle 
structural member. 

A front end structure according to claim 1 , wherein 
said front end panel (400) is integrally formed with 
a first air path (461) for leading the air that has 
passed through said radiator (100) into the engine 
compartment, and a second air path (462) for lead- 
ing the air that has passed through said radiator 
(100) out of the engine compartment. 

A front end structure of an automotive vehicle com- 
prising a front end panel (400) having assembled 
thereon vehicle front end parts (123) including at 
least a radiator (1 00) for cooling the engine cooling 
water and a heat exchanger (200) for cooling the 
refrigerant circulating in a compression -type refrig- 
erator, 

wherein the radiator (100) and the heat ex- 
changer (200) are arranged in series with the 
air flow and fixed to the front end panel (400), 
wherein said front end panel (400) includes an 
inlet opening (452) for Introducing air into the 
engine compartment, and 
wherein the radiator (100) and the heat ex- 
changer (200) are integrated with each other 
through a duct structural member (110) for pre- 
venting the air introduced from the inlet open Ing 
(452) from bypassing the radiator (1 00) and the 
heat exchanger (200), 

the front end structure further comprising a fan 
unit (300) arranged upstream of the radiator 
(100) and the heat exchanger (200) atong the 
air flow for blowing air toward the radiator (1 00) 
and the heat exchanger (200). 

A front end structure according to claim 4, wherein 
said front end panel (400) is integrally formed by 
resin, and fixed to a vehicle body (600) atthe vehicle 
front end portion thereby to constitute a vehicle 
structural member. 

A front end structure according to claim 4, wherein 
said front end panel (400) is integralty formed with 
a first air path (461) for leading the air that has 
passed through said radiator (100) into the engine 
compartment, and a second air path (462) for lead- 
ing the air that has passed through said radiator 
(100) out of the engine compartment 
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2. A front end structure according to claim 1 , wherein 
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Fig.^ 
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